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A PROCESS FOR THE ISOLATION QE POLYJaYDROX VBUTYBATE FROM 
BACILLUS MYCUMES RU B-017 

Field of die Invention 

The present invention relates to a process for the isolation of polyhydroxybutyrate 
from Bacillus myxoides RU B-017. More particularly, the present invention relates to a 
process for the recovery of a puiyuydroTrybutyrate of the formula I. 



from Bacillus myvoides RLJ D-017 by using, sucrose, molasses, pine apple waste,, etc as the 
etuUuu source. 

Background of the invention 

Commodity polymers, are typically produced from petrochemical sources by well- 



promise of new sources of commodity polymers. Particularly promising is the production of 
plastic resins using Living organisms ("hioplastic" or Biupol), including bacteria to produce 
polymers such as polyhydroxyalkanoate (PHA), a number of bacteria which naturally 
produce PHA are also promising sources of PHA. (see for example. NOVEL 
BIODEGRADABLE MICROBIAL POLYMERS, E.A Dawes. «1 , NATO ASI Series, 
Series E. Applied Sciences - Vol. 186, KUnver Academic Publishers (1990), Poirier, Y.,D.E. 
Dennis, K. Klomparens and (.'. Somerville. 'Tolyhydroxybutyratc, a biodegradable 
thermoplastic produced in transgenic plants", SCIENCE, Vol. 256, pp. 520-S23 (1992) In a 
large scale production, for example agricultural production, isolation and culture of a new 
organism and cheap taw material for the production of bioplaatic is a critical step for 
deterauningthe praoticol feasibility of such technology. 

PHB is an energy storage material produced by a variety of bacteria in response to 
environmental stress and is a homopolyrnci of D-(-)-3-bydroxybutyrate of the formula 1 
which has properties comparable to polypropylene. Because PHB is biodegradable, theic is 
considerable interest in using PHB for packaging purposes as opposed to other plastic 
materials in order to reduce the environmental impact of human garbage. FHB also has utility 




formula 1 



known synthetic means. However, recent advances in technology have resulted in the 
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in antibiotics, drug delivery, medical sulure and bone replacement applications. PHB is 
commercially produced from A ludi%enc3 cutrophus and sold under the trade name Diopol. 

As described above and by Slater et al, in "Cloning and Expicssi n in Escherichia 
coli of the Ahxdlgenes entrophus HI 6 Poly-heta-Hydroxybutyiate Diosynthetio Pathway". 
Journal of Bacteriology, Vol 170, No 10, Oct., 1988, p. 4431-4436, which is also 
incorporated herein by reference, it was shown that £ coli could be genetically transCbiuied 
with genes from A. eutrophui which code for the PHB biosyothetic pathway. E. cvli arc a far 
better vehicle fur producing PHB than A. euttvphus since more is known about handling the 
bact<aia, £ coli, Lc. E coli is more easily controlled and manipulated. The transformed £ eoti 
is able to express PHB in relatively large quantities. 

Despite PHH's advantages uvc* other materials, its high cost of production has 
hindered lis performance in the market. Currently, PHB is produced in transformed £ coli by 
growing the E. coli on luria broth (LB) and using glucose as the carbon source. 

Approximately one third of the production cost of PHB is attributable to the rich LB 
medium and the glucose. If a less expensive carbon source could be utilized, the overall cost 
of PHB production could be significantly reduced. In addition, much of the total cost of PHB 
production is attributable to purifying the PHB produced in the £ coli. Curremly, PID3 is 
purifiwi by ccmrifugation, followed by mechanica l lysis of the cells to lelease PIB3, a high 
temperature procedure to agglomerate the PHB, and finally a spray drying step to procure to 
agglomerate the PHB, and finally a spxay drying step to procure the purifier! granules. If a 
less expensive method wcie available for collecting the PHB from a new organism of hijdi 
efficiency together with the application of a cheap carbon source, the oveiall cost of PHB 
production could be significantly reduced. 

In view of the above, there is a need for a simple and economical process for the 
production of bioplastics from a new biological source suing cheap raw materials. Such a 
process would preferably be easily adaptable as an integral part of the agricultural 
commercial production of bioplastics. 
Objects of the invention 

It is therefore an object of the present invention to provide a process for producing 
bioplastics from a biological source uialerial. 

It is therefore m object of the present invention to provide improved techniques for 
producing pulyhydroxy butyrate of the structure l using a new bacteria. Bacillus mycoides 
RU B-017, and sucrose and molasses as cheap carbon source. 
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It is another object of this raventiun to provide a strain Bacillus mycoldex BXJ B-017 
which can accumulate PHB at higher levels than previous methods and which can utilize 
minimal medium containing sucrose for growing conditions. 

It is anuiher object of this invention to provide a strain Bacillus myooides RU B-0 1 7 
which can accumulate PHB at higher levels than previous methods and which can utilize 
minimal medium containing molasses for growing conditions. 

Jt ia yet another object of the invention to provide a economical and efficient process 
for the isolariun of bioplaatio polyhydroxybutyrate. 

It is yet another object of this invention to provide a method of agglomerating PHB 
granules from lysed BadUus mycoietes RU B-017 cells using an solution sodium 
hypochlorite, calcium hypochlorite 01 any metal hypochlorite in chloroform or any 
nnlyhalogenated hydiucarbon solvent. 
Summary of the invention 

Accordingly the present invention provides a process for the isolation of 
polyhydroxybutyrata of the formula 1 




formula 1 



said process comprising growing a culture of Bacillus mycoides KLJ B-017 in a growth 
medium and a ctubon source selected from sucrose, molasses and pineapple waste for a time 
period of equal to or greater than twenty four hours,, said bacterial host producing intra- 
cellular poly-beta-hydroxybutyrate of the structure 1, Jysing said bacterial host in said culture, 
to release said pnly-betahydroxybutyiate of the structure 1, and separating the isolate of said 
poly-beta-hydroxybutyrate of the structure 1. 

In one embodiment of the invention^ the. growth medium comprises (g l- 1 ): sucrose, 
20, uulrient broth, 8; KHjPO*, 1.5; (NH^Sn* 2,0; NaJff0 4 . 12IIA 2.239, MgSCVTHsO, 
0.2; CaCl 3 ,2H 2 0, 0.02; FeSCV/HjO, 0.01; and uaue-elcment solution 1 ml l" 1 said trace 
element solution comprising (g 1''): ZuSO^IIiO, 0.2; HjBO s , 0.6; MhCl 3 4H a O. 0.06; CoClj 
6Ha0, 0 4; CuSCMHiO, 0.02, NaMoO^IfcO, 0.06. with P H 7.2. 

In another embodiment of the invention, the growth medium comprises (g l- 1 ): 
molasses, 20; nutrient broth, 8; KH 3 M')*, 1.5; (NH4) 2 SO + , 2.0; Na 2 HP0 4 . 12HjO, 2.23U; 

3 
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MgSO*.7HaO, 0.2; CaCl 3 2K3GL QJQ2. EeSQ^UaO. 0-0.1 r and trace-element solution I ml l' 1 
said trace element solution comprising (g !*!)-. ZnSCX,7HaO, f) 2; H$BOj, 0.6, MnClj 4HjO, 
0.06; C0CI3 6H3O, 0.4, CuSO 4 4Ha0. 0.02;NaMoO4 2HaO, 0.06. Willi pH 7.2. 

In. a. fill liter embodiment of the invention, the. growth, medium comprises (g l- 1 )' 
pineapple waste, 20; nutrient hroth, 8; KHiPO* 1.5; (NU^SO* 2.0; NaaHPO-,. 1 2HaO, 
2.239; MgS0 4 .7HaO, 11 2; Ca.CU.2H3O. 0.02; PeSO«7H»0, 0.01; and trace-element solution 1 
ml r 1 said trace element solution, comprising (g. V l y. ZnSQ^THgt >. 0.2; H3BO3. 0.6, MnCl 2 
4HjO, 0.06; CoCb GllaO, 0.4; CuS0 4 4HA 0.02; NaMoOa.2HiO, 0.06. with pH 7.2. 

In a further embodiment of the invention, the polyhydroxybutyratc of formula 1 is 
separated from the culture of Raid organism and pejletued, the cell pellet thus obtained being 
treated with a ionic reagent comprising; a dispersion of a metal hypochlorite in a halogenaied 
hydrocarbon solvent, to agglomerate said goly-beta-hydroxybiityrate of the structure 1. 

In vet another embodiment of the invention, the metal hypochlorite is selected from 
sodium hypochlorite and calcium hypochlorite. 

In a further embodiment of the invenlion, the halogenated hydrocarbon solvent 
comprises chloroform. 

In yet another embodiment of the invention, the concentration of said ionic reagent 
used is in the range of one molar to one millimolar 

In another embodiment of the invention, the palYltytkoxybutyratc of formula 1 is 
separated from the organism culture by centriiiigation to obtain three separate phases, 
wherein the lower phase containing golyhydroxybutyrate of the structure 1 is dissolved in 
chloroform and precipitated by adding ethanol. 

In a farther embodiment of the invention, the precipitate is chilled and recovered by 
further oentrifuging to obtain polyhydroxybutyrate of the structure 1. 
Brief description of the accompanying drawings 

Kigure 1 is a line graph showing PHB accumulation versus rime in hours, 
consumption of sucrose versus time in hours; cell growth versus time in hours, cell protein 
concenUalion versus time in houre during accumulation of PHB by Bucittus mycoides PXJ B- 
017. 

Figure 2 is a comparison, of the 'H, NMBL spectra of PHB produced by Bacillus 
mycoides KLJ B-01 7 with dial of obtained from Sigma Chemicals USA. 
Detailed description of the invention. 

According to the invention, a strain Hacillus mycoides RU B-01 7 is used which can 
accumulate PHB at higher levels that previous methods and which can utilize minimal 
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medium containing cheap material like sucrose, molasses, etc. for growing oonditiuus. The 
carbohydrate, utilization system present in Bacillus mycoides KU B-017 allows sucrose, 
molasses, pineapple waste, etc. to be used as a cheap carbon source f r the production of 
PHB. Mulaases is a waste product from sugar processing and is very inexpensive. Similarly 
pineapple waste from fruit industry is also a waste product from fruit processing industries 
and is very inexpensive. Experiments show that the strain of BacJlhut mycoides RLJ B-017 
grows in minimal medium containing molasses and has an average yield of PHB of 
approximately 85% (PHB dry weight/total cell dry weight). 

Experiments also show that PHB produced in uansformcd R cob can be 
agglomerated with sodium hypochlorite or calcium monohypochlorite hydroxide solutions. 
To retrieve purified PHB of the struulure 1 in large quantities, the transformed Bacillus 
mycoides RLJ B-017 cells are first tysed by mechanical or physical means, such as by 
soni cation, ui generic means. The cells are then inrwhated in an ionic solution, such as 10 
millimolar (mM) sodium hypochlorite), which agglomerates the PHB granules. Finally, the 
agglomerates are centnfuged from the culture ai low speed. Experiments show that nearly all 
(100%) of the PHB of the suuclurc 1 in culture is agglomerated and recovered by This 
process. The results are especially significant since the same type Of agglomeration is not 
possible for retrieving PHB of the structure 1 from A. eurrophvs. 

From Figure 1 of the drawings, it is Shown thai Bacillus mycoides RLJ B-017 
accumulates a greater percentage of PHB in a short period of 24 hours. The sfnun Bacillus 
mycoides RLJ B-017 is available from tho Biochemeistry Division, Regional Research 
Labonaoiy. Jorhat-6, Assam, India. 

Experiments were performed which showed that the Bacillus mycoides RLJ B-017 
strain which could be grown on minimal medium containing sucrose or molasses. Activated 
sludge sample, from wastewater-treatmem plant was appropriately diluted and then spread on 
YPM-agar plates containing (g l* 1 ); yeast extract, 10; bactopeptone, 10; meat extract, 5; 
NaCL 5; and agar, 20. The plates were incubated at 30°t'. for 72 h. Several colonics appearing 
on the plates were screened for their PHH production. Isolate RLJ B-017, thus selected was 
used in this study. 

Morphological and taxonomic features of the selected isolate was examined by the 
established method (Sheath et al, 1986). The results are as shown Table 1 in Example 1. 

Organism Bacillus mycoides BU R-QL7 was. maintained and grown al 30 ± 0.5°C and 
maintained at 4 U C by periodical transfer on YPM-agar slams. The inoculum was grown on 
nutrient rich medium occupying 20% of the flask volume The nutrient rich medium consists 
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of (g l" 1 ): sucrose, 20; nutrient hmTh. 8,. KHaPQ^.LS. (NH^SOi, 1 U; NaiHP04.12HaO, 
2.239; MgS04.7HjO, 0.2; CaCl 2 .2HaO, 0.02; FeS0 4 7H30, 0.01; «nd treoo-elemau solution 1 
ml I V Trace-demeiu solution contained (g l" 1 ): ZDKt>47Ha0, 0.2; H3BO3, 0.6; MnCU 4HaO, 
0.06; C0CI2 6H30, 0.4; CuSO 4 4H a 0, 0.02; Na.MnO4.2HjO, 0.06. The pll was set at 7.2 

The composition of basal culture media used was same as that of the inoculum media 
oxoept nutrient broth was not added. Overnight grown inoculum was transferred directly in a 
3L biomactor containing the basal culture media of pH 7.2 with 2% sucrose as carbon source. 
Ihe temperature or the bioreactor was set between 30-1 i*C and its rpm was at 200. The oells 
were harvested by centrifiigation after 24 hours corresponding to the exponential growth, and 
washed twice with distilled water. 

10 25% (v/v) Sodium hypochlorite solution ofpH 11 was prepared for processing. 
The cell pellet after centriAigation was treated with dispersions of sodium hypochlorite and 
chloroform fj'l v/v). The ueaimcnt time was set between 2-3 hours at 30-3 5 n C. The 
suspension was then centrifuged at 10000 rpm for 15 minutes at 30°C. Three sepaiale phases 
were ubtained. The lower phase containing FHH dissolved in cMorufium was precipitated by 
adding cthanol. The precipitate, was kept. at.. cold. (4°Q- du i hr. and was recovered by 
centrifuging. at J 0000 rpm for 15 min. at 4°C. The pellet obtained was pressed to remove 
ethanol and dried at 60° C for 24 Urs. 

Utilizing sucrose and molasses as the carbon source for the production of PHB, where 
the sucrose and molasses are present in minimal medium, will result in considerable cost 
savings over the prior art practice of using, rich medium with glucose for producing PHB. The 
method will be cheaper to the processes of production of PHB using the prior art of 
transformed E. colt, Alcaligenes eutrvphus, or genetically, manipulated plant, cells because uf 
their high cost involved in their production or commercial source. 

The invention has been described in terms of its preferred embodiments where a strain 
of Bacillus mycoides RLJ H-017 has been isolated frum waste wator treatment plants which 
can accumulate larger quantities of PHB while using on inexpensive carbon course such as 
sucrose and molasses fui PHB production. However, those skilled tn the an will recognue 
that the invention can be practiced with modification within the spirit and scope of the 
appended claims, 

The following non-limiting examples illustrate the methods of the present invention. 
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EXAMPLE I 

•tab. .*«ta. ™ *e Plate w«. ™.««d fa ** PHB product™ Isolate RU B-017, 
thus selected was used in this study. 

ldendfir»iioa of the isolated stroin . .... 

Morphological and taxonomic features of the selected isolate was examined by the 
establbbed method (Sheath eUL. 1986). The results arc summarized in Table I 
Organism and Maintenance 

Bacillus myevi** RU.B-Q17. was grown at 3Q ± 0.5° C and maintained at 4<"C by 

periodical transfer un YPM-agar slants. 
Inoculum Preparation 

The inoculum was grown on nutrient lich medium occupying 20% of the flask 
volume. The nutrient rich medium cousin of <g l' 1 ): sucrose, 20; nutrient broth, 8; KHaPO* 
1 5- (NHfeSQfc 2.0; NWHPO*12»0, 2239; MgS0 4 .7H a U, 0.2; CaCh.2H,0. 0.02; 
FeSO.TIfeO.O.Oi, and tracWcment solution. L ml IT 1 .. The trace element solution contained 
(g I*): ZuSOVTHaO, 0.2; HsBQ,. 0.6; MnCh 4BhO. 0.06; CoCb 611,0, 0.4; CuS0 4 4H 2 0. 
0.02;NaMoO^.2HaO, U.Un The ph was set al 7.2. 
Cultivation, conditions 

The composition of basal culture media used was same as that of the inoculum media 
except nuuient broth was not added. Overnight grown inoculum was transferred directly ,n a 
3L biorcactor eorrtaining the basal culture media of pH 7.2 wiui 2% sucrose as carbon source. 
The temperature of the binreactor was set between 30-35° C and its rpm was at 200. the cells 
were harvested by centrifogatiou after 24 hours corresponding to the. end of exponents! 
growth and washed twice with distilled water. 
Chemicals 

Nutrient both and all the other chninicalauaed. wexc obtained from Difco Laboratories 
and Sigma Chemicals Co. and were of high purity analytical grade. Nutrient broth and all the 
other chemicals obtained from uUicr commercial sources can also be used 
Prof essing of Blopolyiuer 

10-25% (v/v) Sodium hypochlorite solution of pH 11 was pi cparcd for processing. 
The ccU pellet after centrirugation was treated with dispersions of sodium hypochlorite and 
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chloroform (1:1 v/v). The treatment time was sot between 2-3 hrs, at 30-35°C. The 
suspension was then centnniged at 10000 ipm fox IS minutes at 30°C iTiree separate phases 
were obtained. The lower phase curtaining PHB dissolved in chloroform wa sprecipitatcd by 
adding ethanol The precipitate was kept at oold (4°C) tor I hour and was recovered by 
centriiuging at 10000 rpm for 15 % min at / I°C. The pellet obtained was pressed to remove 
ethanol and dried at 60°C fur 24 hrs. Weight of bioporymftr obtained is 2.4 g per litre of 
culture,. Molecular weight by viscosity method is.. 5,U5,00Q dahon, NMR data: 'H NMR 
(CTJC10: 8 5.25u. (J=6 2.60 dd Q=7.S & 15.6 Hz), 2.45 dd (J=6 & 15.6 HzX 1.2K d 
(J~6.33 Hz), a C NMR (CDCIj): S 18.77 (f Mi), 39.86 (CH2), 66.65 (CH-O), 168.12 (O- 
C=0). DEPT 135 (CDCIj): 8 18.77 (+), l<# g<j (.). 66.^5 (+). Elemental analysis. C 55.38%, 
H 7.34% and N 0.20% (PHB from Sigma Chemicals, USA), Mol weight 5,35,000 Dahon And 
elemental analysis C SS 64%, H 7.25% and N 0.59%). 

EXAMPLE 2 

Isolation 

Activated sludge sample, from wastewater treatment plain was appropriately diluted 
and then spread on YPM-agar plates containing (g. I* 1 ). yeast extract, 10; bactopeptone, 10; 
meat extract, 5; NaCl, 5; and agar, 20. The plates were incubated at 30°C for 72h. Several 
colonies appeared on the plates and were sweened for their PHB production. Isolate RLJ B- 
017, thus selected was used in this study. 
Identification, of the isolated strain 

Morphological and taxonomic features of the selected isolate was examined by the 
established method (Sheath et. Al, 1986). The results we as shown Table 1 in Example I . 
Organism and Maintenance 

Baalim ntycotdex RU B-017, was grown at 30 + 0.VC and maintained at 4°C 
periodical transfer on YPM-agar slants. 
Inoculum Preparation 

The inoculum was grown on nutrient rich medium occupying 20% of the flask 
volume. The nutrient rich medium consists of (g l" 1 ); sucrose, 20; nutrient broth, X; KH3PO4, 
1.5; (NHUfcSU,, 2.0; NajHP0 4 .12HaO, 2.239; MgS0<.7H 2 O, l«; CaCla.2H 2 0, 0.02; 
FeSO«7H;,0, 0.0 1; and trace-element s o lu tio n t ml l"\ The trace element soluliun comaincd 
(g l 1 ); ZnS0 4 7H20, 0.2, HaBCb, 0.6; MnC], 4H 3 0. 0.06; C0CI2 CH 2 0, 0.4, CuSCMHjO, 
0.02, NaMo04.2H 2 0, 0.06. The pH was set at 7.2. 
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Cultivation conditions 

The composition of basal culture medio used was Ban, e as thai of the ioooJum media 
except nutrient brotb w« not added Overnight, grown inoculum wo, transferred directly m a 
3L bkneactor containing the basal culture media of pH 7.2 with 2% molasses a. carbon 
source. The temperature of fix hioreactor wassct between 30-35o C and its rpm was at 200. 
The cells were harvested by cemrifagatioxi after 24 hours correspond^ to the end of 
exponential growth, and washed iwicc with distiUed water. 
Chemicals 

Nuuient broth and all the other chemicals used wete obtained from Difco 
Laboratories and Sigma Chemicals Co. and are of high purity analytical grade. However. 
. Nutrient broth and all chemicals obtained fruui other cornmcroial sources can also he used. 
Processing of biopolymer 

10-25% (v/v) Sodium hypochlorite solution of pH 11 was prepwed for processing. 
The cell pellet after centrifugation was treated with dispersions of sodium hypochlorite and 
chloroform (1:1 v/v). The treatment time was set between 2-3 hours at 30-35°C. The 
suspension was then ceutrifuged at H)000 rpm for 15 minutes at 30°C. Three separate phase., 
were obtained. The lower phase containing. PHB dissolved in chloroform was precipitated by 
adding ethanol. The precipitate was kepi at cold (4°C) for 1 hr. and was recovered by 
certrifuging st 10000 rpm for 15 miu. at 4°C. The pellet obtained was pressed to remove 
ethanol and dried at 60°C for 24 his. Molecular weight by viscosity method is 5,60.000 
daltou, .NlvfR data same as »ven in Example 1 and that of PHB obtained from M/s. Sigma 
Chemicals in Figure 2, momenta! analysis: C 55.19%, H 7.29% and N 0.19% (HID from 
Siwiiu Chemicals, USA; Mol weight 5*35,000 Dalton and elemental analysis: C 55.64% H 
72.5% and N 0.59%). 

EXAMPLE -3 

Isolation 

Activated sludge sample, from waatewater-treaiment plant was appropriately diluted 
and Uien spread on YPM-agar plates contaixiing (g 1-1): yeast exUucl, 10, bactopeptone, 10; 
meat extract, 5; and agar, 20. The plates were incubated at 30°C for 72b. Several colonies 
appeared on the plates were screened for then PHB production. Isolate KLJ B-017, thus 
selected was used in this study. 
Identification of the isolated strain 

Muiphological and taxonomic features of the selected isolate was exarnincd by the 
established method (Sheath et. Al, 19Rf>). The results are as shown Tabic 1 in example 1. 

9 
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Organism and Maintenance 

Bacillus mycmdes RLJ B-017, was grown at 30 + 0.5°C and maintained at 4°C by 
periodical transfer on YPM-agar slants. 
Inoculum Preparation 

The inoouluim was grown nn nutrient rich medium occupying 20% of the flask 
volume The nutrient rich medium consists of (g l* 1 ): sucrose, 20; nutrient, hroth, 8; KH2PO4, 
1.5; (NHtfeSMi, 2.0; NajHPO*.12HaO, 2.239; MgS04.7H a O. 0.2; CaCk^O, 0.02; 
FeSOaTHiO, 0.01: ami ixacc-elemcnt. solution. 1 mil! 1 . The trace element solution oontajned 
(g l 4 ): ZnS047H30, 0.2; HjBOj, 0 6; MnCla 4H 3 0, 0.06; CoClj (JH 3 0, 0.4; CUS044HJO, 
0.02; NaMo0 4 .2H»0, 0.06. The ph was set at 7.2. 
Cultivation conditions 

The composition of basal culture ivation conditions media used was same as that of 
the inoculum media except nutrient broth was not added Overnight grown inoculum was 
transferred directly in o 3L bioreactor containing, the basal cultuic media of pH 7.2 with 2% 
sucrose as carbon source. The temperature of the bioioactor was set between 30-3 5°C andits 
rpm was at 200. The cells were harvested by cenUifugation after 24 hrs. corresponding m the 
end of exponential growth, and washed twice with distilled water. 
Chemicals 

Nutrient broth and all the other chemicals used were obtained from Difoo 
Laboratories and Sigma Chemicals Co, and are of high purity analytical grade. However, 
Nutrient broth and all the other chemicals obtained from other commercial sources can also 
be used. 

Processing of Bio-polymer 

10-25% (v/v) Sodium hypochlorite solution of pH 11 was prepared for processing. 
The cell pellet after centrifugation wan treated with dispeisiuns of sodium hypochlorite and 
chloroform (1:1 v/v). The treatment time was set between 2-3 hours at 30-3 S°C The 
suspension was then centrituged at 10000 rpm for 15 minutes at 30°C. Three separate phases 
were obtained. The lower phase comaining PHB dissolved in chloroform was precipitated by 
adding ethanol. The precipitate was kept at cold (4°C) for \ hr. and was recovered by 
centrifuging at 10000 rpm for 15 minutes at 4°C. The pellet obtained was pressed to remuve 
ethanol and dried at o0°C for 24 hrs. Molecular weight by viscosity method was similai to 
mentioned above. NMR data were similar to shown in. Example 1 and comparison of *H 
NMR specua with that of PHB obtained from JM/s Sigma Chemicals iu Figure 2, Elemental 
analysis: similar to mentioned above Examples 1 and 2. 
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Table Is Morphological and tauwn rokal prooertie* of Bacillus mycoidta RLJ B-017 



Characterization 
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